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The aim of thi s study is to detennine the effect of adding calcium carbonate into 
clay brick by comparing the mechanical properties of the brick. Hand molding 
process was used to produce the brick samples. All samples contained 5wt% pepper 
wastes in the clay brick according to weight fraction. To characterize the mechanical 
properties of the brick, compressive strength test were performed using the brick 
with calcium carbonate and without calcium carbonate. The compressive test was 
performed in accordance to MS 76: 1972. The results of sample with and without 
calcium carbonate were compared to differentiate the effects of the calcium 
carbonate to the mechanical properties of the brick. The resu It showed that adding 
calcium carbonate to clay brick improved the compressive strength properties of the 
brick. The compressive strength for sample wi thout ca lcium carbonate sintered at 
700°C is 16.02% lower than clay brick containing 50wt% calcium carbonate. Hence, 




Tujuan utama kajian ini adalah untuk mengenalpasti kesan penambahan batu 
kapur ke dalam bata tanah liat. Ini dapat dilakukan dengan membandingkan sifat 
fizikal dan mekanikal batu-bata berkenaan. Proses pembentukan bata menggunakan 
tangan atau secara manual digunakan dalam kajian ini. Semua sampel bata 
mengandungi 5% beban bah an buangan lada dengan peratusan berat yang berbeza 
bagi seti ap sampel. Ujian tahan mampat dilakukan ke alas bala untuk mengenalpasti 
ciri-ciri mekanikal sampel-sampel tersebul yang tidak mengandungi dan yang 
mengandungi batu kapur. Ujian dilakukan berdasarkan kepada MS 76: 1972. 
Perbandingan terhadap keputusan ujian ke atas sampel bala yang mengandungi batu 
kapur dilakukan untuk mengenalpasti kesan penambahan balu kapur terhadap sifat 
mekanikal sampel batao Keputusan daripada uji an menunjukkan bahawa penambahan 
batu kapur ke dalam bata mampu memperbaiki daya tahan mampal bata-bata tersebut 
secara keseluruhan . Daya lahan mampat sampel bata tanpa balu kapur yang dibakar 
pada suhu 700°C adalah 16.02% lebih rendah berbanding sal11pe l bala yang 
l11engandungi 50% beban batu kapur. Jad i penal11bahan kalsiul11 karbonale 
l11eningkatkan daya tahan l11al11pat berliang rongga batu tanah liat. 
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1.1 Background of Bricks 
Nowadays, scienti st, engineers and material scientists are striving to produce green 
techno logy product either by improving the existing materials or producing new 
materials. Bricks are not a new construction material available in the market. The 
most primitive construction materials comprised straw and mud were used by the 
Egypti ans in the last 2000 years . Scientists have predicted that thi s construction 
material will have increase in demand steadily along with metal, polymer and 
ceramic materials. Today, bricks have become one of the ma.ior materials used 111 
construction and are still improving to fulfill the needs [or better material. 
There are numerous researches on brick have been carried out towards creating 
cleaner environment and reducing the natural depletion . Natural fiber wastes product 
used as reinforcements or substitute for clay in brick is not a new fact but it is widely 
used and has increased dramatically during the last few years . Due to lower strength 
provided by the natural fiber after firing process, the usages of calcium carbcnate for 
clay brick have been seriously acknowledged. Calciwn carbonate are not onl y less 
expensive compared to clay, it can also provide extra strength to the mixture [24). In 
add ition to this, the low density of the calcium carbonate can produce brick with low 
specific mass. 
1 
The low-density property allows the production of bricks with good mechanical 
properties with low specific mass. There are various types of natural fibers can be 
found in the market today and the list is still increasing. There are many potential 
natural fiber sources in Malaysia alone and among them is a pepper waste fiber. 
1.2 Problem Statement 
Porous brick has been studied and known as one of the new construction materials. It 
is well known in the industry because of its porous nature. Porous bricks absorb high 
amount of water by capillarity when they are placed in contact with water. However, 
high percentage of porosity of the brick reduces the compressive strength of the 
brick. 
In basic engineering material study, when materials mix together, the mechanical and 
physical properties of the material are expected to change, either slightly or 
dramatically. Perhaps, a testing method could help in determining the degree of 
changes in mechanical and physical level of the brick. 
Studies by Tan (2008) shown that the effect of adding 2 wt%, 5 wt% and 10 wt% 
pepper waste fibers on mechanical and physical properties of green brick. The study 
showed that, the additions of pepper wastes in the brick slightly reduce the strength 
of the brick and the maximum composition of pepper wastes in the brick is 5 wt% in 
order to satisfied the MS76: 1972 strength requirement. The study proved that pepper 
waste has the potential to be used as pore additive material in brick but this reduced 
the strength of the brick. From the experiment, the strength of the brick was slightly 
2 

higher compared to the Malaysian Standard [25]. Therefore this study will focus on 
how to improve the strength of the bricks by adding Calcium Carbonate, CaC03 into 
the mixture of clay and 5 wt% pepper waste. 
1.3 Objectives 
The objective of this project is to investigate and to improve the mechanical and 
physical properties of brick produce with addition of calcium carbonate. The samples 
were tested in term of firing shrinkage, plasticity, initial rate of suction, water 







2.1 Introduction to Brick 
The term brick refers to small units of building material such as the common brick. 
Brick is made from fired clay and blended with a bonding agent comprising of sand, 
and water [1]. Dimension of the small unit brick is usually 22cm in length, I O.S cm in 
width and 6.5cm in height. Unit brick which exceed any of these dimensions are 
referred to as building blocks [2]. This brick is dried under sun or heated inside the 
furnace until it is hard and ready to be used as building material. 
Drying process is usually done in hottest climate country while heating the brick 
inside the kiln (furnace) is done in tropical rainforest country . However, firing 
process reduces the porosity of the brick and a bond is developed between the 
particle fusi ons andlor sintering of amorphous constituent. Firing is responsible for 
development of strength in the brick. Lt is al so responsible for co lor and resistance to 
disintegration by rainwater, freezing and thawing. [3J 
Today most brick manufacturing companies used the extrusion process to 
manufacture bricks. Bricks prepared by the extrusion process showed lower porosity 
and smaller pore compared to that of molding process but thi s may increase the 
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durability of the brick. Hence the absorption process is reduced due to lower porosity 
and small pore between the particles. Besides that, high temperature during firing 
process will decrease the absorption capabi lity. [3,17] 
2.2 Types of Brick 
Brick masonry units may be solid, hollow, or architectural terra cotta. All types can 
serve a structural function, a decorative function , or a combination of both. The 
various types differ in their formation and composition. 
2.2.1 Common Brick 
A common brick is suitable for general building work but having no special feature 
to give an attractive appearance. Thus, the term ' common' is applied to the many 
varieties of clay bricks which fall outside the categories of Facings and Engineering 
bricks. Common bricks have good load bearing properties and are avai lable in 
various crushing strengths. Common bricks are usually used for found ations and are 
increas ingly being specified for calculated load bearing construction. Common 
bricks generally make an ideal backing for rendering, plaster and color wash. 
5 

Figure 2. 1: Common Brick [26) 
2.2.2 Facing Brick 
Facing bricks are specially made to give an attractive appearance when used without 
plaster or other surface treatment of the wall. Facing bricks combine attractive 
appearance with st ructural strength and good resistance to exposure. Facing bricks 
are available in a very wide range of strengths, colors and textures. 
Figure 2.2: Facing Brick [27) 
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2.2.3 Engineering Brick 
Engineering bricks are sub-divided into Facings and Commons bricks according to 
their appearance properties. To qualify as engineering bricks, the bricks must possess 
both the required strength and absorption properties. The properties of the 
engineering brick are shown as in Table 2.0. 
Table 2.0: Average Compressive Strength and Water Absorption of Engineering 
Brick[29]. 
Engineering Average Compressive Average Water Absorption 
Brick Strength (N/mm2) (%) 
A 69 4.5 
B 48.5 7.0 
Figure 2.3: Engineering Brick [28] 
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